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DETAILED ACTION 

This Office Action is in response to the reply filed December 27, 2007. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, 5, 6, and 7 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bai et al. (US 2004/0222412). 

Regarding claim 1, Bai shows (e.g. Figure 1), a field-effect transistor comprising: 

a gate electrode [14] formed at one side a base substrate [12]; 

a source electrode [22] formed at the one side of the base substrate [12]; 

a drain electrode [24] formed at the one side of the base substrate [12]; 

an insulation layer [16] formed between the gate electrode [14] and the source 
electrode [22] and between the gate electrode [14] and the drain electrode [24]; 

a semiconductor layer [20] formed around the source electrode [22] and the drain 
electrode [24]; and 

a functional layer [18, called a "surface modifying film" paragraphs 0080-0082, 
where US application serial number 10/012,654 is incorporated as part of the 
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specification, in US application serial number 10/012,654, which is US 2003/0102471 
Kelley et al., the surface modifying film or "polymeric layer interposed between a gate 
dielectric and an organic semiconductor layer" paragraph 0006, which is for example of 
a material "polyfluorene" as shown in paragraph 0051] provided so as to come into 
contact with the semiconductor layer [20] and containing electron acceptors, said 
functional layer [18] being arranged between said semiconductor layer [20] and said 
insulating layer [16], 

wherein electron acceptor is a pi-conjugate molecule [as shown earlier polymeric 
layer is to contain "polyfluorene"] composed of a pi-conjugate structure whose carbon 
number is 3 to 1 5 to which at least one group of -CI, -Br, -I [paragraph 0035 of Kelley], 
and =0 [paragraph 0035 of Kelley] is linked. Although Bai (and Kelley which is 
incorporated by reference therein) does not explicitly state that the layer between the 
semiconductor layer and the dielectric layer is a pi-conjugate material, it is known in the 
art that polyfluorene is a pi-conjugate material, as shown in Nishizawa et al. (US 
5,355,235) that polyfluorene is an example of a pi-conjugated polymer [see column 4: 
lines 1-5, "Examples of the pi-conjugated polymer are... polyfluorene"]. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
have used polyfluorene as a possible pi-conjugated material in the invention of Bai, in 
order to provide a material which is known to enhance the performance characteristics 
of an organic thin film transistor. 

Regarding claim 2, Bai shows the field-effect transistor according claim 1 . In 
addition, Bai shows wherein the electron acceptor has a half-wave reduction potential - 
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0.46 V or higher [paragraph 0035 or Kelley which is incorporated into the specification 
of Bai, shows the electron acceptors as halogens, which satisfy the specified limitation]. 

Regarding claim 4, Bai shows the field-effect transistor according to claim 1 . In 
addition, Bai shows the organic layer constituent details wherein the pi-conjugate 
structure has a carbon number of 3- to 15 and in which a heterocycle including an S 
atom as a heteroatom is formed [paragraph 0035 or Kelley which is incorporated into 
the specification of Bai]. 

Regarding claim 5, Bai shows the field effect transistor according to claim 1 . Bai 
shows wherein the functional layer has a thickness from about .5-500 nm [paragraph 
0084 of Bai]. 

Regarding claim 6, Bai shows the field effect transistor according to claim 1. Bai 
also shows the dimension for the insulating layer [16 to be in the range of 500-5000 
Angstroms or 50-500 nanometers, in paragraph 0044] and the functional layer [18 to be 
in the range of 5-400 Angstroms or .5-40 nanometers, in paragraph 0084], wherein the 
functional layer satisfies the following expression (1); D2 * 0.001 =< d1 =< d2 * 1 ... (1), 
Where d1 denotes the thickness of the insulation layer. Bai et al. does disclose 
dimensions wherein the functional layer satisfies the following expression (1); D2 * 
0.001 =< d1 =< d2 * 1 ... (1), Where d1 denotes the thickness of the insulation layer [So 
if one were to chose d1 of layer 18 to be 5 Angstroms or .5 nanometers, and d2 to be 
5000 Angstroms or 500 nanometers, these numbers would satisfy the equation, 5 
Angstroms or 0.5 nanometers =< (5 Angstroms or 0.5 nanometers) =< 5000 Angstroms 
or 500 nanometers]. 
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Regarding claim 7, Bai shows (e.g. Figure 1) a field-effect transistor comprising: 

a gate electrode [14] formed at one side a base substrate [12]; 

a source electrode [22] formed at the one side of the base substrate [12]; 

a drain electrode [24] formed at the one side of the base substrate [12]; 

an insulation layer [16] formed between the gate electrode [14] and the source 
electrode [22] and between the gate electrode [14] and the drain electrode [24]; 

a semiconductor layer [20] formed around the source electrode [22] and the drain 
electrode [24]; and 

a functional layer [18, called a "surface modifying film" paragraphs 0080-0082, 
where US application serial number 10/012,654 is incorporated as part of the 
specification, in US application serial number 10/012,654, which is US 2003/0102471 
Kelley et al., the surface modifying film or "polymeric layer interposed between a gate 
dielectric and an organic semiconductor layer" paragraph 0006, which is for example of 
a material "polyfluorene" as shown in paragraph 0051] provided so as to come into 
contact with the semiconductor layer [20] and containing electron acceptors [shown by 
Kelley 2003/0102471 to be incorporated by reference, shows polyfluorene as polymer 
between channel layer and dielectric layer], wherein the concentration of the electron 
acceptors contained in the functional layer is 0.01 to 10 mass percent [In the examples 
of processing the polymeric interface between the dielectric and the organic 
semiconductor layer, it is shown that the polymeric material is deposited in a wt % of 0.1 
of the polymer is applied to the wafer, for example in Example 1 1 , paragraph 0097, "A 
0.1 wt % solution of the polymer in toluene was applied to wafer... pentacene was 
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applied", which shows the application of the polymer layer, then the semiconductor 
layer], and the electron acceptors are pi-conjugated molecules [shown to be 
polyfluorene by Kelley which is incorporated by reference in Bai]. Although Bai (and 
Kelley which is incorporated by reference therein) does not explicitly state that the layer 
between the semiconductor layer and the dielectric layer is a pi-conjugate material, it is 
known in the art that polyfluorene is a pi-conjugate material, as shown in Nishizawa et 
al. (US 5,355,235) that polyfluorene is an example of a pi-conjugated polymer [see 
column 4: lines 1-5, "Examples of the pi-conjugated polymer are... polyfluorene"]. It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have used polyfluorene as a possible pi-conjugated material in the* invention of 
Bai, in order to provide a material which is known to enhance the performance 
characteristics of an organic thin film transistor. Bai (and Kelley incorporated therein) 
does not specifically state that polyfluorene is in a concentration of 0.01 to 10 mass 
percent in the polymer, but does show several examples of different materials used in 
the functional layer to be present in a 0.01 wt percent concentration [In the examples of 
processing the polymeric interface between the dielectric and the organic 
semiconductor layer, it is shown that the polymeric material is deposited in a wt % of 0.1 
of the polymer is applied to the wafer, for example in Example 1 1 , paragraph 0097, "A 
0.1 wt % solution of the polymer in toluene was applied to wafer... pentacene was 
applied", which shows the application of the polymer layer, then the semiconductor 
layer]. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have a concentration of 0.01 to 10 mass percent of the 
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electron acceptors in the invention of Bai in order to have the necessary concentration 
ratio to allow for increasing the device performance characteristics. 

Response to Arguments 
Applicant's arguments with respect to the rejection(s) of claim(s) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Bai et al. 

Fax / Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eduardo A. Rodela whose telephone number is (571) 
272-8797. The examiner can normally be reached on M-F, 9:00AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/535,403 



Page 8 



Art Unit: 2826 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Eduardo Rodela ^ 



Examiner 




